Aim
To investigate the association between GP attendance patterns and hospital urgent and emergency care use.
Design and setting
Retrospective cohort study using a primary care data source (Clinical Practice Research Datalink) in England. The cohort numbered 19 888.
Method
CYP aged 0-25 years with an LLC were identified using Read codes (primary care) or International Classification of Diseases 10 th Revision (ICD-10) codes (secondary care). Emergency inpatient admissions and accident and emergency (A&E) attendances were separately analysed using multivariable, two-level random intercept negative binomial models with key variables of consistency and regularity of GP attendances.
Results
Face-to-face GP surgery consultations reduced, from a mean of 7.12 per person year in 2000 to 4.43 in 2015. Those consulting the GP less regularly had 15% (95% confidence interval [CI] = 10% to 20%) more emergency admissions and 5% more A&E visits (95% CI = 1% to 10%) than those with more regular consultations. CYP who had greater consistency of GP seen had 10% (95% CI = 6% to 14%) fewer A&E attendances but no significant difference in emergency inpatient admissions than those with lower consistency.
Conclusion
There is an association between GP attendance patterns and use of urgent secondary care for CYP with LLCs, with less regular GP attendance associated with higher urgent secondary healthcare use. This is an important area for further investigation and warrants the attention of policymakers and GPs, as the number of CYP with LLCs living in the community rises.
2015), Hospital Episodes Statistics Admitted
Patient Care (HES APC) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , and accident and emergency (A&E, 1 April 2007 to 31 March 2015) records were requested from CPRD for individuals matching the cohort definition (see Supplementary Figure S1 ). The datasets were linked by CPRD using NHS number, sex, date of birth, and postcode. 15 Denominator population data were provided by CPRD. Cohort identification. A Read code framework was developed using similar methods to a previously developed International Classification of Diseases 10 th Revision (ICD-10) 16 18 was recorded in the linked HES data; where an individual had more than one ethnic group provided, it was set by CPRD to the most commonly recorded value, excluding unknown. 15 The LLC diagnoses were assigned into 11 diagnostic groups: circulatory, congenital, gastrointestinal, genitourinary, haematology, metabolic, neurology, oncology, perinatal, respiratory, and other. The commonest diagnostic group in the individual's records was assigned as the main diagnostic group. If there was a tie then older records were progressively ignored until there was a most common diagnostic group.
Statistical analysis
Data analyses were performed using Stata version 15.
GP attendance. The number of GP attendances (face-to-face surgery consultations) per person were calculated by year, sex, ethnic group, age group, main diagnostic group, and deprivation category. These were compared with previously published levels in the general population, 19 and confidence intervals (CIs) for the cohort figures were determined by bootstrapping with 10 000 samples.
Consistency of GP seen. Consistency of GP seen was determined for each CYP each year by calculating the usual provider of care (UPC) index (the proportion of a patient's face-to-face surgery consultations with the most regularly seen GP). 20 A minimum of two GP attendances in 1 year were required for this value to be calculated.
Regularity of GP attendance. Regularity of GP attendance was determined for each cohort member each year by calculating the mean and standard deviation of the gap between GP attendances (including
How this fits in
Children with life-limiting conditions (LLCs) are high users of health care. GPs have a key role in the management of patients with LLCs and complexity, including children. However, children's health care is often specialist led and GPs are less involved. Primary care studies in adult populations demonstrate the value of continuity of care. This has been compromised by changes in the organisation of GP services, including out-of-hours provision and GP contracting. This study suggests that the consistent and regular involvement of a GP in the care of children with an LLC is associated with reduced emergency secondary care use. This is the first study of its type to examine the potential impact of regular GP attendance and continuity of care with a GP for paediatric patients with LLCs. attendances in the year and the gap from the last attendance of the previous year, if there was one, to the first attendance of the year under consideration). The coefficient of variation (the standard deviation of consultation gaps divided by the mean of consultation gaps 21 ) was used to describe regularity. A minimum of two gaps between GP attendances (including the gap from last attendance of the previous year) were required for this value to be calculated.
Outcome measures. The number of emergency inpatient admissions and A&E attendances was calculated per individual by year, sex, ethnic group, age group, main diagnostic group, and deprivation category, and was compared with levels in the general population. 22, 23 CIs for the cohort figures were determined by bootstrapping with 10 000 samples.
Multivariable models. Four multivariable models were undertaken, two for each outcome measure (emergency inpatient admissions and A&E attendances). All used a two-level random intercept (to account for clustering at individual patient level) negative binomial model because of overdispersion of these data. 24 The independent variable of interest in the first pair of models was UPC index at level 1 (per person per year). This was split into three categories with: less than half of appointments with the most commonly seen GP (that is, there was no 'normally seen' GP), half or more but less than twothirds of appointments with the most commonly seen GP, and two-thirds or more of appointments with the most commonly seen GP. The other variables were: at level 1, age group; at level 2 (per person), sex, ethnic group, deprivation category, and main diagnostic group. The variables included have been shown to predict levels of unplanned care for children with complex conditions. 25 Time at risk was included in the model. In the second pair of models, the independent variable of interest was coefficient of variation at level 1 (per person per year). This was split into four categories with approximately equal numbers of cohort members in each. The other variables were the same as for the first pair of models.
RESULTS
There were 19 888 individuals identified with an LLC in this cohort, rising per year from 2293 in 2000 to a high of 9055 in 2013 (see Supplementary Table S1 ). There were more males (53.7%, n = 10 666) than females (46.3%, n = 9222) and the predominant ethnic group was white (81.6%). The commonest main diagnostic groups were congenital (33.6%, n = 6741) and oncology (20.2%, n = 4051). More cohort members lived in areas of highest deprivation (20.7%, n = 4222) than in areas of lowest deprivation (18.9%, n = 3774).
Missing data
There were no missing data for sex, month, and year of birth. Nineteen individuals had unknown deprivation category (<1%) and 845 had unknown ethnic group (4.2%).
GP attendance
The number of face-to-face GP surgery consultations per person year reduced over the study period, from a mean of 7.12 per person year in 2000 to 4.43 in 2015 (see Supplementary Table S1 ). Those <1 year old had the most consultations per year; rates decreased through early years of age to a low at 11 years of age before increasing (see Supplementary Figure S2 ). CYP with an LLC had more GP attendances than members of the general population in the same age groups in 2013/2014 ( Figure 1 ).
Consistency of GP seen. Mean UPC index increased from age 1 year to age 10 years, before plateauing between 0.52 and 0.55 (Figure 2a ). Between 29% and 44% of cohort members in each year did not have a UPC index calculated because of having <2 consultations in the year.
Regularity of GP attendance. Children aged <1 year had the greatest regularity of face-to-face consultations (mean coefficient of variation 0.82; median 0.81, Figure 2b ). Between 37% and 46% of cohort members in each year did not have a coefficient of variation calculated because of having <2 gaps between consultations in the year.
Emergency inpatient admission
The mean number of emergency inpatient admissions per person year decreased over the study period, from 0.94 in 2000 to 0.55 in 2015 (see Supplementary Table S1 ). Cohort members had more emergency inpatient admissions than the general population, across all groups from age 0-25 years (Figure 3a) .
Multivariable models. The UPC index was not significantly associated with incidence of emergency inpatient admission (Table 1) . Children aged <1 year had the most emergency admissions: 3.52 (95% CI = 3.33 to 3.72) times as many as 1-5-year-olds. Emergency admissions decreased with increasing age. Incidence of emergency admissions differed by main diagnostic group, with those with a genitourinary diagnosis having most: 3.07 (95% CI = 2.79 to 3.38) times as many as those with a congenital main diagnosis. There was a gradient by deprivation category, with the least deprived having 28% (95% CI = 23% to 33%) fewer emergency admissions than the most deprived. Less regular GP consultations were associated with more emergency admissions, with those having most variation having 15% (95% CI = 10% to 20%) more emergency admissions than those with least variation ( Table 2) .
Those children with too few GP consultations to be assigned a coefficient of variation also had significantly more emergency admissions (by 24%; 95% CI = 19% to 29%). The other variables were similar to the previous model.
A&E attendances A&E attendances per person year
increased over the study period, from 0.60 in 2008 to 0.76 in 2015 (see Supplementary  Table S1 ). Cohort members had more A&E attendances than the general population, across all age groups (Figure 3b) . Multivariable models. Children with an LLC who saw the same GP for two-thirds or more of visits had 10% (95% CI = 6% to 14%) fewer A&E attendances than those seeing the same GP for under half of attendances (Table 1 ). Children <1 year old had most A&E attendances: 1.94 (95% CI = 1.78 to 2.10) times as many as 1-5-year-olds. Numbers of A&E attendances varied between main diagnostic groups, with those with a genitourinary main diagnosis having most: 1.65 (95% CI = 1.50 to 1.82) times as many as those with a congenital main diagnosis. There was a gradient by deprivation category, with the least deprived having 37% (95% CI = 33% to 41%) fewer A&E attendances than the most deprived. Children with less regular GP consultations also had increased numbers of A&E attendances, with those with most variation having 5% more (95% CI = 1% to 10%) compared with those with most regular GP consultations ( Table 2 ). The group with too few GP visits to have a coefficient of variation assigned had 9% fewer A&E visits (95% CI = 5% to 12%). The other variables were similar to the previous model.
DISCUSSION

Summary
Overall, the number of face-to-face consultations with a GP had decreased for these children and their families over the period from 2000 to 2015. However, CYP with LLCs who consulted their GP more regularly had fewer emergency hospital admissions and A&E attendances than those with less regular consultations. CYP with an LLC who saw the same GP more often had fewer A&E attendances than those who had less consistency.
Strengths and limitations
This study used a nationally representative sample of primary and secondary care data with robust and transparent statistical techniques. The study is limited by the observational study design and therefore causation cannot be assessed. There are no measures of disease severity or complexity in these data.
The UPC index measure has limitations. Any individuals with <2 consultations per year do not have UPC defined and the group of individuals with two consultations per year have possible values of only 0.5 or 1.0, with 0.5 falling in the middle group in the analyses presented here. This was because including 0.5 in the middle group seemed appropriate for those with a larger number of consultations (for example, for those with two out of four consultations with the same GP). Sensitivity analyses were used with (1) a 2-year period for the outcomes and UPC calculations and (2) requiring three consultations per year for UPC to be defined. Similar associations between UPC and the outcomes were observed in these analyses and they present their own problems, in case (a) the <1-year age group, which differs from other groups, is not defined consistently as individuals cannot be in that age group for 2 years, and in case (b) the group with defined UPC reduces in size.
Comparison with existing literature
There are no comparable studies assessing the regularity of GP visits. However, a US study has shown that children with medical complexity often did not have their annual well child checks, but those who did had reduced hospital admissions. 26 There are similar results for adult patients, where higher continuity of care by GPs has been associated with fewer emergency department attendances 27 and lower mortality. 28
Implications for research and practice
The 2012 Chief Medical Officer's report 11 recommended that CYP with long-term conditions should have a named GP who coordinates their care. Furthermore, CYP and families have expressed preferences for care to be provided at home 29 and there is policy emphasis on providing care at home and avoiding hospital admissions. 30 The findings of this study highlight the role of GPs and primary care teams as an important area for consideration in the care of this population. Research into the relationship between GPs, CYP with LLCs, and their family members would be of value to better understand these associations. Previous research has suggested that the response of GPs to care of CYP with palliative care needs in cancer can be highly variable, with issues of training and time resource for GPs. 6, 31 These study findings show that the GP attendance rate for CYP with LLCs is decreasing. This may relate to difficulty accessing GP services in a timely fashion and the specialist-led nature of their care. Further consideration of the role and value of GPs and primary care teams in the management of this population is warranted as the number of CYP with LLCs is rising, and more of these CYP are living into young adulthood than ever before. The GP can become the main healthcare provider when these young people are discharged e227 British Journal of General Practice, April 2020
